A new approach of light microscopic immunohistochemical triple-staining: combination of Fos labeling with diaminobenzidine-nickel and neuropeptides labeled with Alexa488 and Alexa555 fluorescent dyes.
The aim of the present study was to introduce a new approach of the light microscopic immunohistochemical triple-staining enabling to study the differences in the activity of at least two different phenotypes of neurons on the same histological section. For this purpose combination of Fos (a product of the immediate early gene) labeling with nickel intensified diaminobenzidine (DAB-Ni) and two neuropeptides labeled with Alexa488 and Alexa555 fluorescent dyes on cryo-processed 35-40 µm thick free-floating brain sections was selected. The parallel occurrence of three antibodies studied, i.e. Fos, hypocretin (HCRT), and melanin-concentrating hormone (MCH), was studied by a new methodic approach utilizing combination of Fos immunolabeled with DAB-Ni and HCRT and MCH labeled with Alexa488 and Alexa555 fluorescent dyes, respectively. Fos stimulation was induced by a single immobilization (IM0) for 120 min. Then, the rats were sacrificed, the brains removed, soaked with 30% sucrose in 0.1 M phosphate buffer (PB), cryo-sectioned throughout the hypothalamus into 35-40 μm thick coronal sections, collected, and washed in the same buffer for 10-15 min. Fos was revealed by avidin-biotin-peroxidase (ABC) complex and visualized by diaminobenzidine chromogen containing nickel chloride salt. HCRT and MCH neurons were visualized by the above mentioned fluorescent dyes. Evaluation of the Fos and fluorescent staining was performed in the computerized Axo Imager Carl Zeiss microscope using light and fluorescent illuminations. All the antibodies used showed clear immunoreactive staining. Fos staining occurred in the form of black color located in the cell nuclei. HCRH and MCH neuropeptides showed clear green and red fluorescence in the cell perikarya, respectively. The final merged picture showed Fos protein in the activated green HCRT or red MCH neurons in the form of white nuclei. The present study clearly demonstrate that the combination of Fos labeling with DAB-Ni and neuropeptides labeled with Alexa488 and Alexa555 on cryo-processed 35-40 µm thick free-floating brain sections is an excellent approach providing further advantages for quick and reproducible triple immuno-staining enabling to compare the activity of at least two phenotypes of neurons on the same section. Alexa488 and Alexa555 fluorescent dyes, Fos, hypocretin, melanin-concentrating hormone, cryostat sections, triple labeling immunohistochemistry, rat.